A premature black female infant born at 31 weeks gestation with history of 4 weeks in the newborn intensive care unit was discharged healthy to the care of her mother and was lost to follow-up. At age 4 months the infant was found dead in bed. There was no history of trauma and no external injuries were noted. There was no attempt at resuscitation. Coroner's autopsy showed acute bronchopneumonia, 3 partially healed skull fractures, a chronic subdural hematoma, chronic intracerebral hemorrhage, retinal hemorrhages, multiple healing rib fractures, a fractured fibula, and a partially healed fracture of the distal right radius. The fracture of the right radius showed a medullary abscess of the bone surrounded by scar tissue and containing pus and granulation tissue. We believe this inflicted fracture became secondarily infected by a hematogenous route. The final diagnosis of the cause of death was pneumonia secondary to multiple blunt force trauma, and the manner of death was diagnosed as homicidal. This is believed to be the first reported case of osteomyelitis in a context of child abuse.
A black female infant was born by repeat cesarean section at 31 3/7 weeks gestation to a 23-year-old unmarried gravida 3 para 2 woman with no prenatal care. The mother presented in labor with premature rupture of membranes. The family history was positive for Down syndrome in a sibling of the decedent. There was no known history of maternal drug abuse. There was a history of domestic violence. The infant's birth weight was 3 pounds 11 ounces (1682 g) and a birth length of 40 1/2 cm, and her head circumference was 30 cm. The Apgar scores were 6 and 7. The infant was admitted to the newborn intensive care unit with a diagnosis of infant respiratory distress syndrome, low birth weight, and rule out sepsis. The infant self-extubated on the first hospital day and thereafter breathed on her own. Chest x-rays initially showed lung consolidations. Heart scans showed persistent fetal circulation on day 3 of life. All cultures were negative. Neuro-sonograms were normal. Growth and development in the hospital were normal. The infant was discharged healthy to her mother's care on day 27 of life on bottle feedings with no medications, weighing 2125 g. The infant was lost to follow-up.
On day 112 of life at about 11:00 PM the infant's mother discovered her lifeless in a prone position on a pillow on an adult bed where she had been cosleeping with her father and her 1-year-old brother. The family resided in a hotel. The mother gave 2 different histories of the death. At first she related that she had been sleeping with the infant and awoke to find her "cold and stiff." However, after further questioning, the mother changed her story and stated that she had been at work. This was confirmed by a neighbor. The infant was normally cared for by her father while her mother was at work. The neighbors saw the fire department arrive about 15 minutes after the mother came home from work. The father, who normally stayed home caring for the decedent and her siblings, left the home before the arrival of the fire department. Upon later questioning, the father said that he had fed the infant at 9:00 PM and put her to sleep on the pillow at 10:00 PM alongside her male sibling. Neither he nor the mother related any history of trauma. The mother related that the infant had had a "rattle" in her chest for several days.
The paramedics found the infant cold and without signs of life. Rigor mortis was not recorded. The infant was pronounced dead in the emergency room without medical intervention. No external signs of trauma were noted in the emergency room.
AUTOPSY
At Coroner's autopsy the decedent weighed 4410 g (10th percentile for conceptional age), was 57-cm long (25th percentile), and had a weight-by-length index in the 10th percentile. The head circumference was 40 cm (50th percentile). There was no external evidence of trauma and no malformation. Gross dissection of the left parietooccipital convexity of the calvaria showed that this area was covered with tightly adherent whitish scar tissue 2 to 3 mm thick. There were 3 nondisplaced healing skull fractures-a 9 cm sagittally oriented fracture of the superior left parietal bone, a 4 cm coronally oriented fracture of the vertex left parietal bone crossing the sagittal suture into the superior right parietal bone, and a 3 cm coronally oriented fracture of the superior left parietal bone. There was no scalp hemorrhage and no periosteal hemorrhage. Cranial dissection showed by gross examination an extensive adherent golden-brown subdural neomembrane covering the entire left convexity and most of the right convexity. The brain weighed 340 g. (Expected brain weight for a female of conceptional age 10 weeks would be 490 g.) Gross and microscopic neuropathologic examination of the fixed brain and dura mater showed chronic subdural hematoma, chronic subarachnoid hemorrhage, extensive organizing intraparenchymal and lobar hemorrhage with special localization in the bifrontal and bioccipital zones, and generalized cortical laminar necrosis with hemosiderotic staining.
Autopsy of the body with radiologic correlation showed healing fractures of the anterolateral right fourth, fifth, sixth, seventh, and eighth ribs, which were 3 to 4 weeks old, healing metaphyseal fractures of the right fourth, fifth, and sixth costochondral junctions consistent with the same age, contusions of the right anterolateral chest wall overlying the rib fractures, a 1-cm contusion of left buttock, a healing fracture of the distal right fibular shaft of indeterminate age, felt to be most likely 10 to 21 days old, possible healing trauma of the distal right tibia noted radiologically (age undetermined), and a lesion of the distal right radius.
Radiography of the right radius ( Fig. 1 ) showed expansion of the distal half of the bone with a large irregular lucent cavity in the medulla surrounded by sclerosis and containing a sequestrum. There was a domelike cortical expansion suggestive of a hard callus. The radiologic diagnosis was chronic osteomyelitis with a possible cortical fracture. Dissection of the decalcified specimen showed irregular periosteal thickening and a defect of the cortex, with fibrosis and scar tissue extending into the medulla. The medulla contained an irregular abscess cavity 2.6 cm in greatest dimension walled off by scar tissue and new bone formation (Fig. 2) . Histology of the lesion showed features consistent with a hard callus and a cavity containing pus and surrounded by granulation tissue, fibrosis, and scar tissue (Fig. 3) .
Histologic examination of the lungs showed acute bronchopneumonia superimposed on chronic alveolar infiltrates of mononuclear cells and hemosiderin macrophages. Histology of the ribs showed healing fractures of the right anterolateral rib arcs consistent with 3 to 4 weeks age, some with refracturing and nonunion, and healing fractures of the right fourth and fifth costochondral junctions consistent with the same age. Gross pathologic examination of the eyes showed bilateral optic nerve sheath hemorrhage. Transillumination of the right eye was normal; transillumination of the left eye showed multiple retinal hemorrhages. Histologic examination of the left eye showed frequent scattered retinal hemorrhages in both the inner and outer nuclear layers, with hemosiderin deposition. The right eye showed no retinal hemorrhages. Both eyes showed optic nerve sheath hemorrhage with hemosiderin deposition. The cause of death was certified as "pneumonia due to multiple blunt force trauma," and the manner of death was certified as homicidal.
DISCUSSION
This is a case of secondary subacute osteomyelitis. Clinically, subacute osteomyelitis, or Brodie abscess, is defined as osteomyelitis presenting with more than 10 days of symptoms and supportive radiographic, surgical, or patho- Case of Traumatic Osteomyelitis logic findings. 1 It is a rare disorder believed to be hematogenous. In children, it usually occurs in the lower limbs 2 nearly always in the metaphysis or the epiphysis. 3 Trauma is a predisposing factor, 4 because trauma-related localized tissue thrombosis creates stagnant blood and focal ischemia susceptible to bacterial colonization. 5 Other predisposing factors in infants and young children include sickle cell disease, penetrating trauma, invasive therapeutic procedures, and impaired host defenses. Staphylococcus aureus is the usual etiologic agent. 6 The lesion presents in infants with swelling and pseudoparalysis. The radiographic signs are those of cavitation with sclerosis, with or without a sequestrum (an island of necrotic bone) or an involucrum. 2 Kearns et al 7 recently reported a rare case of primary posttraumatic diaphyseal subacute osteomyelitis in the ulna of a child. The exact nature and mechanism of the trauma was not reported, but it does not seem to be abuse-related.
In the present case, it seems reasonable to posit that a lung infection such as the "infiltrates" described on chest x-ray at the time of birth was probably the source of the hematogenous infection of this infant's right radius.
We believe the present case to be the first reported case of traumatic osteomyelitis occurring as a sequela of child abuse.
ADDENDUM
Since this article was accepted for publication, the subject infant's father has confessed that he caused the baby's arm to get caught between the mattress and the crib. The father was convicted of felony child abuse causing death, with respect to this baby's death.
